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This invention relates to a nut locking device 
in the form of a washer which consists of a con 
tinuous ring-shaped body and teeth radially ex 
tending outwards or inwards therefrom and 
twisted (side set) relative to the plane body. In 
the known nutlocking devices of this type the 
ring-shaped body is of the same thickness as the 
teeth throughout perpendicularly to the plane of 
the washer, consequently, when the nut to be 
locked is screwed home tightly, the side set teeth 
are therefore pressed ?at. Thus, the teeth are 
subjectedlto torsion-stressing. If this stressing 

= continues'for a relatively long time the intrinsic 
resiliency of the teeth slackens and the teeth 
have no longer su?l'cient tendency to return into 
their initial position. Therefore, the known nut I 
locking devices of this type, even after having 
been used once, are unsuitable for further use 
after the nut has been unscrewed. ' ‘ 
The object of the invention is, to avoid this - 

overstressing. This problem is solved in that the 
yield in the nut locking device is lengthened, 
This is attained‘in that the continuous ring 
shaped body is not so thick invthe washer plane 
than the teeth themselves. Thus, an air gap, a1 

_' ways remains betweenthe ring-shaped body and 
the nut or nutv seat, even when the nut is screwed 
home tight. The pressing ?at of the teeth can 
therefore only have the effect upon the ring 
shaped body that this body bends inv undulated 
shape under the torsional pressure of the teeth. 
Figs. 1 and 2 show this undulated’ bending of the 
ring-shaped body for washers with external and 
internal teeth when these teeth are pressed quite 
?at. By this construction of the vnut locking de 

- vice' the torsional stressing of the teeth is con 
sequently converted into a bending stressing of 
the continuous washer body. By the correct se 
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_ the undulations of the ring shaped bodies of two 
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lection of the thickness proportion between the / 
teeth and the supporting ring the twisting of the 
teeth always remains within the limit of elasticity 
so that the resiliency is permanently assured. 
The difference in thickness between the ring 

shaped body and the teeth may be attained either 
by reducing the thickness of the ring-shaped 
body or by increasing the e?ective thickness of 
the teeth. For. this purpose the ring-shaped 
body, for example, may be stretched by drawing 
or pressing, or the teeth, after the sheet metal 
plate has been suitably incised, are increased in 
thickness by folding or overlapping. 

Several embodiments ‘of the invention are illus 
trated by way of example in the accompanying 
drawing, in which: , 

Figs. 1 and ‘2 are perspective views showing 

H 
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di?erent lock washers when the teeth are in ?at 
condition as when pressed ?at between a nut and 
a support, ' ' 

Fig. 3 shows in plan view a washer with teeth 
on the outer edge with thinner ring-shaped body, 

Fig. 4 is a section on line IV--IV of Fig. 3, ‘ 
Figs. 5 and 6 show a similar washer with only 

partly thinner ring-shaped body, 
Fig. 7 is a plan view of a washer with teeth on 

the inner edge and 'T-shaped incisions forming 
edge ?aps which are folded over onto the teeth, 

Fig, 8 is a section- on line VIII-VIII of Fig. 7, 
Fig. 9 shows iii-plan view a washer with teeth 

on the outer edge and which have L-shaped in 
cisions and folded over edge flaps on the teeth, 

‘Fig. 10 is a section on'line X-X of Fig. 9, 
Fig. 11 shows in plan view a washer with teeth 

on the outer edge, .T-shaped incisions and folded 
over edge ?aps, . i 

Fig. 12 is a section on line XII—-XII of Fig. 11, 
Fig. 13 is aplan view of an externally toothed 

washer with punched out extended teeth and 
tooth ends folded over alternately upwards and 
downwards, ‘ , _ . ‘ ‘ > ' 

‘Fig. 14 is a section on line XIV—XIV of Fig. 13, 
' Fig. 15‘shows in plan view a washer with out 
wardly directed teeth overlapping in pairs, 

Fig. 16 is a section on line XVI-XVI of Fig. 15, 
Fig. 17 shows a washer according to Figs. 1 and 

2 with a device for widening .the ring-shaped 
carrier by means of a conical mandrel and hollow 
die. ' . 

In all the plan views of the forms of construc 
tion of the washer illustrated in Figs. 5, 7, 9, 11, 
13, 15 the left half shows the washer after the 
incising and punching and the ring half shows 
the washer with the ?nished shaped teeth. 

In Figs. 3 and 4 the'continuous ring-shaped ‘ 
body is designated by‘! and the toothed portion 
of the washer by 2. The ring-shaped body I has 
been stretched relatively to the toothed portion, 
by pressing, expanding, stretching or the like,‘to 
such an extent that its cross-section perpendicu- ‘ 
larly to the bearing surface of the washer is 

- thinner than the toothed portion 2. 
According toFigs. 5 and 6 only the portions Ia 

of the continuous ring-shaped body I between 
the teeth aremade thinner. This may be ei 
fected for example by stamping. or the like. _ 
According to Figs. 7 and 8 T-shaped incisions 

5 are made in the toothed portion 2 whose arms 
extending transversely to the radial direction are 
located between the ring-shaped body I and the 
serrated portion 2. The projecting. ?aps ‘l and 



I of the teeth 9 one on each side of the T-shaped 
incisions are folded over alternately upwards and 
downwards on to the tooth portion I remain 
ing connected with the ring-shaped body, so that 
the teeth are made twice the thickness of the 

‘ ring-shaped body and have sharp edges at the 
points of contact with the. bearing surfaces of 
the washer. 
In Figs. 9 and 10 the toothed portion 2 has 

L-shaped incisions i whose base cut. lies be 
tween the ring-shaped body I and the toothed 
portion 2. The ?aps ll thereby projecting iat 
erally from each tooth l are folded over al 
ternately upwards and downwards on to the 
tooth portion connected with the ring-shaped 
body, so that the teeth 9, II are twice‘ the thick 

' ness of the ring-shaped body and the teeth have 
alternately oppositely directed oblique positions 

10 

15 

and alternately upwardly and downwardly di- 
rected sharp edges at their points of contact with 
the bearing surfaces of the washer. . 
In Figs. 11 and 12, alternately T-shaped in 

cisions I and punched out holes, I‘ are made in 
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the toothed portion of the punched washer." The _ 
?aps ‘I, 8 thus produced are folded over alter 
nately upwards and downwards on to the tooth 
portions remaining attached to the ring-shaped 
body I,_ so that the teeth, while assuming the 
,same oblique position, have alternately upwardly 
and downwardly directed sharp edges at the 
points ‘of contact with the bearing surfaces of 
the -washer._ The punched holes ll ensure a uni 
form spacing of the individual‘teeth. 
holes may, however, be omitted in'which cases 
the spacing of the‘teeth 8 is irregular. ~ 
In Figs. 13v and lithe punched teeth have 
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specially long teeth, so that their outer ends can _ 
be folded over as ?aps H on to the tooth por 
tions 9 connected with the ring-shaped body I. 
It may be advantageous for the tooth ends H . 40 

to be folded over in upward and downward di- ‘ 
rections. - - - . 

In Figs. 15 and 16 triangular or'trapezoidal 
apertures and radial incisions I! are alternately 
cut in the toothed portion 2 so that pairs of 
teeth I‘ and ii are produced side by side. These 
teeth I4 and I5, after being side set, are bent 
tangentially in the washer plane sorthatlthey 
overlap in ‘pairs, and in the finished washer the 
toothed portion perpendicularly to the bearing 
surfaces of the washer is at least twice as thick 
as the ring-shaped body I. 
The different constructions of 

washer are produced‘by punching the discs from 
band material for example steel in the ‘shape 
shown on the left halves of Figs‘. 3,5.‘7, 9, 11, 
13 and 15 and then by shaping the toothed por 
tion, or the ring-shaped body or both ‘portions 

- so that the ring-shaped body I is of‘ thinner‘ 
cross-section than the toothed portion 2, and 
at the same time the side setting of the indi 
vidual teeth may be effected either‘ before or 
after the shaping of the ring-shaped body or 
the toothed portion. In the event of the ring 
shaped body being shaped- by stretching or 
stamping or widening over a conical mandrel, 
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the toothed ' 

2,297,201 
incisions are folded over on to the teeth and 
the teeth subsequently set. 

If the toothed portion is shaped by punching 
out long teeth and bending over the ends of these 
teeth, the washer with the long teeth is punched 
in the first operation, the ends of the teeth then 
folded over in upward or downward direction 
or alternately in upward and downward direc 
tions, and the teeth are side set in the third 
operation. . 

When the toothed portion 2 is shaped by 
punching radial incisions and triangular, trape 
zoidal .or other shaped holes widening towards 
‘the ring-shaped'body l (Figs. 15, 16), the inci 
sions and holes are punched at the same time 
as the disc. The teeth are then set and bent . 
towards one another in the plane of the washer 
so that two neighbouring teeth overlap. 
Under certain‘ circumstances it may be ad 

visable for the ring-shaped body which, when 
the nut is tightened, is tobend in undulated 
shape, to be slightly undulated during the man 
ufacturing process. _ ' - 

' The nut locking ‘devices may be constructed 
for bolts and nuts with level or conical-bearing 
surfaces.‘ In the latter instance the‘ washer is 
of corresponding conical shape. The ?aps which 
are produced by the T- or L-shaped incisions 
maybe folded over the entire width of the teeth 
or over a portion thereof. The folding over of _ 
the edge ?aps 'of the teeth can be eifected to 
wards the same side or alternatelympwards and 
downwards, according to whether the tooth is to 
be twice or three times. as thick as the ring 
shaped body. It is advisable to fold over these 

e flaps so as to produce a large number of 
sharp edges on the tooth at their points of con 
tact with the bearing surfaces of the washer. 

I claim: ' . ' , . 

1. A look washer comprising, in combination, a 
ring-shaped body; and teeth integrally joining 
the body and having lateral biting portions; each _ 
tooth comprising a part integral with the body 
and a portion separated from the body and in 
tegral with said part and folded ?at upon said 
part to make a double thickness tooth stiffer 
than‘ said ring shaped body; said part and por 
tion‘being inclined so that the plane of the tooth 
asa‘ whole is inclined to the plane ‘of the body. 

2. A lock washer comprising an inherently fiat 
ring-shaped body; and‘ teeth projecting from and 
integrally joining an edge of the body and having 
approximately radial engagement edges respec 
tively engageable with opposed nut 'andv-nut-s'e'at 
parts; the teeth being ‘normally so inclined that 
the planes of the teeth are inclined to the plane 
vof the-body with engagement edges on both sides 
of said plane of the body; ‘at least one engage 

‘ ment edge of each tooth being a biting edge, 
there being biting edges on both sides of said 
plane of the body; said ring body being resilient 
ly bendable and when bent tending strongly to 
return to its ?at shape;- each tooth as a whole 

,being out of contact with other teeth and sti?er 
05 

the setting of the teeth is' preferably‘carried out a 
after this operation by means of suitable’dies, 
and matrices. when the toothed portion 2 of 
the washer‘ is shaped by cutting‘ T-shaped orv 
Lt-shaped incisions or 'by punching holes, the 
punching out of the washer and ,the production 
of the incisions are preferably performed at the 
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against torsional strain and thicker than the _ ‘ 
‘ring body; each tooth at inclined angles being 
out of contact with‘said parts between said en 
gagement edges and a vertical plane perpendicu 

- iar to the plane‘ of the ring body and including 
the axis of the tooth; the outer ends of the en 
gagement edges of each tooth being relative to 
the elasticity and strength of the ring shaped 
body far enough apart and far enough from said 
vertical plane to cause the usual pressure of a 

I same‘ time,_whereas the ?aps ‘produced by the 75 nut closing _on' the washer to provide enough 
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torque to overcome the resistance of, and bend, 
the ring body at the tooth and render yieldable 
and non-rigid each tooth and the-locking effect 
of said biting edges at all inclined angles of the 
tooth. 3 h 

3. In a washer as in claim 2, said torque be-_ 
ing su?icient to gradually change the tooth from 
its normal inclination until the tooth substan 
tially ?attens out and the medial Plane of the 
tooth assumes a positionsubstantially in the 
medial plane of the ring body, and causes the 
portion of the body adjacent to each tooth root 
to be depressed on one side of the tooth root and 
raised at theother side and to be changed in 
inclination from normal ?at condition; the de 
pressed and raised portions strongly tending to 
assume the inherently ?at condition of the body 
thus to strongly hold said .biting edges in strong 
biting engagement with said parts should the 
latter move apart. ’ 

4. In a washer as in claim 2, the inclination 
of the tooth relative to its width between said 
engagement edges, and the limit of elasticity of 
the ring body being such that the bending of 
the ring- body at each tooth will be within-the -, 
limits of its elasticity of the body. 

5. ma washer as in claim 2, the distance be-' 
tween the top and bottom planes‘of saidteeth 
when‘ ?attened, being enough greater than the 
normal thickness of the ring body, to provide 
su?icient space in which said ring body at the 
sides of the tooth rootmay be freely raised and 
depressed respectively. _ 

6. In a washer as in claim 2, each tooth con-, 
sisting of only a single thickness of- the material. 

7. A lock washer comprising an inherently ?at 
ring-shaped body; and inclined teeth projecting 
from and integrally joining an edge of the body, 
said teeth having approximately radial engage 
ment biting, edges respectively engagable with on 
posed‘nut and nut-seat parts;v said ring body be 
ing resiliently bendable and when bent tending 

' strongly to‘ return‘ to’ its ?at shape; each tooth as 
a whole being always out of contact with other 
teeth and sti?er against tortional strain than the 
ring body; the outer ends of the engagement 
edges of each tooth being, relative to, the elasticity 
and strengthof the ring shaped body, far enough 
apart and far enough from a plane perpendicu 
lar to ‘the body and including the axis of the 
tooth to cause the usual pressure or a‘n'ut closing 

' on the washer to provide enough torque to over 
come the resistance of, and bend, the ring body 
at the tooth and render yieldable and non-rigid 

bitingedges at all inclined angles oi’ the tooth. 

3 
8. In a washer as in claim 7, each tooth being 

at all inclined angles free of engagement with 
said‘bPDOsed parts between the engagement edges. . 

9. 3A lock washer comprising an inherently ?at 
ring-shaped body; and inclined sections project 
ing'from and integrally joining an edge of the g 
body, adjacent sections be'ing displaced to over 
lap and form distinct inclined composite teeth 
thicker than the body and each having approxi 
mately-radial engagement biting edges respec 

- tively engagable with opposed nut and nut-seat 
parts; said body being resiliently bendable and 
when bent tending strongly to return to its ?at 
shape; each composite tooth as awhole being al 
ways out of contact with other teeth and sti?er 
against tortional strain‘ than the ring body; the 
outer ends of the inner biting engagement edges 
nearest the radial axis of each tooth being, rela 
tive to the elasticity and strength of the ring 
shaped body, far enough apart and far enough 

~ from a plane perpendicular to the body and in 
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.cluding the axis of the toothto cause the usual 
‘pressure or a nut closing on the washer to pro 
vide enough torque to overcome the resistance of, ' 
and bend, the ring body at the tooth and render 
yieldable and non-rigid each tooth and a yieldable 
locking effect of said biting edges at all inclined 
angles of the tooth. 

10. In a washer as in claim 9, said torque being 
su?icient to force each composite tooth as a whole 
to yield and gradually change the tooth from its 
normal inclination until the tooth substantially 
?attens out and until the medial plane of the 
composite tooth assumes a position substantially 
in the medial plane of the ring body, thus re- s 

- tracting the outermost edges from said opposed 
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parts, and causes the portion or the body ad 
Jacent to each tooth root to be depressed on one‘ _ 
side 01' the tooth root and raised at the other 
side: the depressed and raised portions strongly 
tending to assume the ?at condition of the body '_ 
thus to strongly hold the biting edges in strong 
biting engagement with said parts should the . 

’ latter move apart; 'the'inclination or the tooth 
45 
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relative to its width between said engagement 
edges, and the limit of elasticity of the ring body 
being such that the change of the ring body at 
said ralsedand depressed portions will be within " 
the limits of the elasticity of the body; the dis- ' 
.tance between the top and bottom planes of said 
teeth when ?attened, being greater than the nor 

' ' mal thickness of the ring body. thereby'providing 
space in which said raised‘and depressed p01‘ 
tions may be freely raised and depressed respece 

each tooth and a yieldable locking effect of said 55 tively. _ '\ " ‘ 
snow moms. 


